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Abstract

The concept of ideals has played an important role as an inception of the structural
approach to algebra. As a sequel to [51], we first deal with the gradual emergence of
the ahstract concepts of fields and rings, and study the history of ideals initiated by
Dedekind and then formalized by Noether for the structural research.
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1920t o] F Ak 8o g E EAHLS PR HIol ST Ex 2 Ao
v} w2 E(Hilbert, 1862-1943)7} 18999l & %3 J|8l&o| 7|E(Grundlagen der
(reometrie)[23]o A A =3 & FE2Ql Fdte] HIL 1 ojAde £33 gy, 1 o F
nlg2) F-of(Moore, 1862-1932), ¥ ¥ ® (Huntington, 1847-1952), ©l<(Dickson, 1874-1954),
& (Veblen, 1880-1960) Fo 2l&te] Fald HIe tL wAsA

T v (Weyl, 1885-1955)0] A F3tA 50l o] T a HIL dojA AxHe
2 22 e (Noether, 1882-1935)9} 19} ol A TAEo 9t} o] FojHTt
([48], {49]). &3] WE@ =9 8 % d= WZd(van der Waerden, 1903-1996)-& 1924
vio) 3" 2(Gottingen) WS WESY HE ) TEAFE ) o Fd¥go g 193043

o] W Wl WHHAG of B

o] Z33 Modern Algebrald5]e] ¢ ]'oq Aol g P
W HotA B Zgre] g FIAEL S 2 AL wn =47 (Bourbaki) &9
HAasd T2 Hog dAdsen _:-~.‘6}_\_[12], 3 273} Eléments de mathématique[1]2}

= dqEe Bso Y

f‘

I % 19453 shelie] o] E(category theory)ol EUHOZ 384 rtzyt Qs 4
olxl1, ol & Tty £ FEH AR gukslA o) Fo) A (2], [49).
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ololt] A (ideal)s] o] &

wepd, & wEe] BHe ofolgdel el WAHE AL ZAYOR 1947] Fotx
Ao 8ol 22 YFAN FHHE RS TolnE Aolth E S [51M To
Adel ERAAL 2AAREY ofolt P e Bring)? AGeld)N A BB m, = B3t A
= odlgste] g 2@ Ropolnz ofoltidel Wi @ B3 Ael pdel Fusie
A4S Eohel Aol AN $ote Jojoz gsste] wAHE FAL AR

Al e B3 Ak RYHoR AN AL HYE Qohum, EA FAAE d9
¥ (Dedekind, 1831-1916)7+ otoltjde] Y& E1stm, = W e ol @79 ofor]elo]
e BAE FAFSL, vix|Ho g 54517} Znog ojolrAL QG o] 2 o] ast
o] 48lo] T2 HAZE 753A e AL FAET)

Mg o R o goi1s]
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1. A 2

3L AN EES AT olul(Abel, 1802-1829)3 Z+F o} (Galois, 1811-1832)7F &
A5 AHESIRAAR g WA TYe AR S dEZERAT £ =F9 FAl ofojrd
o] JidE U AR E HEAECERE 19 £ e #HE F o AAHF] Lotz
1118319 102 69 HEEk&97vlo] A(Braunschweig =Brunswick)oll A Bioju}, 185213 o 7}
G-2=(777-1855)2] ulxl= A X2 FEA Ustolx wAELE W3 18544 2w
(Riemann, 1826-1866)3 ¥ 7 o] whdtellM ZFel& Al&sigich o] sld 1= delFd
(Dirichlet, 1805-1859)2} &7 ATE 8t7] Al#ata, & 18561 AL37]o] o] +&e o
3 7FelE €3 79 F Vorlesungen iiber Zahlentheorie[13]18 ZHA3ich o] #Heoj2e 7 %
viglZert dln ae 2d& sgsked, ol 1863d, 1871, 1879d 1894L49] -‘&ol &

2y

b

2=
105 j‘_(Tenth Supplement)“ A A& HUZNES Pzl o %—i?}"ﬂlﬂ o= fﬁ\:ﬂ o) 4= &}
ol o MEd A, h4H A5, BE, otoldd, Aolo]lt¥, Ordnung 59 HdS =

ahizdl, ol Sl dA e &ojot e RS EZEFH Ordnungl 2 o]y Ztzt BAagae 3
eyl REFHE S0 E AR HE4FAY FEAE £ 28 AE v o] Ao

stcl. “By a field (Korper) we understand every system of infinitely many real or
complex numbers which is in itself so closed and complete that the addition, subtraction,
multiplication, and division of any two of these numbers always yield a number of the

same system. The simplest field is composed of all rational numbers; the largest, of all

numbers.”
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v AAZ YU E} AE A AL oBHT A Aol HENEE 4 1
ol dA7AaA TR dsHs AARAE 2 BEE o 91 i
(nachlas<)°ﬂ Z—J vely o 2® 0}9— ‘%”é*‘féﬁ] Eﬂ'\}

ok dYEE ﬂ] |7 E}WOM 1855 18581 Ato
o] ZFol olBL FHAL, olE % mwm |
o} itk zEy a9 el —g——g e @ F HRolgnt. ojw) 1= W g xAF 7]
delge Faz FA ged, 9744 1x B

] 1856‘4 7

of dg /Hde Edsta A didte] 29 Qv Eiafo RRAZ AR Hesn o3
estn ok AAR FTol Hg LEFE =FL 1889dd Zo®E o (Holder
1859-1943)¢] =& o] ch24]

dalQEZ 29 22 FH&
/1d 8} (conceptualization) o]t} ¢
vegd 53 3% A7 FAE B3 £ @ A
vlZdel ¢ (=the view that mathematical problems should be solved through a
minimum of blind calculations and a maximum of forethought)[35]e) Walr 2= 482
At 2' 34 EAd diste &4 AEFD o8 g wed AEde S
Azt sttt F AFEe A #alg MY Bew e side] F99dx st
i olE AR 7H”§—°—E Edste]l ZAE Ao T2 Fe FY A2 Hgz v}

thd ot e Jid el #Age o] &3yt 18589 2 #H S| (Zirich) & &AM I oM A
TFEEGE 088 FYF EU)S AYsteH, ol £ Vg HoE oy 49
wAE g eR HA-UI Aelvh 2o A did Aae 1872delor @3] vhA
",L_O_:’;’—_, HHZES A2 78S Hog oj&3lan =83 Feato|t)y $o A5=3
olojt]d ol EF /MY +£& JES Tt stz ddAM E2EE AL 2W o
- WS Bete] £ g4 oHE 5 Uee Heor B f£I}Hyn B 4 uk
171862 1y el HEhggrulo)AE Eolst Technische Hochschuleo) M 7ol &)
ger 19166 2¢ 12d¢] AR

I 18 FHo =ie AEd FAE dd, welq o] g e F2 9 ol ¥
& Argt gxl, 53] wl(Weber, 1842-1913), = 2w $-~(Frobenius, 1849-1917) %<

O
Sote]l WA o F YW EEC 93ty Ao HER olojzth HEl: u g7l e o
A% E HrslA A “Es steht alles schon bei Dedekind.”#F 32 &1t}

)l

FEAAQA Aol Aelg ME AR Aghe wlwolth T13r dhol W u] & A(Heidelberg) b )
o] 3241 8] (Leipzig)oll Al %3k 1866 F-E 18833371 =] 3] ¥] &} 22w &2 21 (Konigsherg) v &)

ol ey dSdazdl, okFu|(Jacobi, 1804-1851), M-o)¥H(Neumann, 1798-1803), ) 411t
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% 24| Z(Hurwitz, 1859-1919), 913X ~7](Minkowski, 1864-1909),
o] &s FY3A e FExE dyAd Qo 2E dHNES F

] 55
"1? 0}04 19 gEg o] M dhzoldl 1893 \d0] 33 =E[46]0A4 H Loz
3 Ao FgE AHoE ST HAR o] =FdA aE AFol o]lBE vy dHn
o] 2o 71& HIsE o8, F ZFo} -2 (Galois correspondence) & AZE 1 o)E E§)

of 71 oS AHYslUTE. = “The theory appears here as a direct consequence of the
concept of field, itself an extension of the concept of group. It appears as a formal law
without any regard to the numerical meaning of the element involved. The theory is
thus conceived as a pure formalism, which acquires life and content only when the
clements are assigned with numerical values.”8t2 &HA =&& A &stgict. ol A7 A=

e 7t (additive group)d AZAL ol & Atz Fagdtr. Y e AHE bl
P2 ko]l Aol Wiy AAZ FeldAth T I Ao Uig F4A P E F3hd
ferar, Tk, 2 f8A, FEAE FAlY AFE F dE V1ES vHEEY = 447
ol A noll U FE, T Z/mZE T3t A9 MNdE FFste AR AT 19
= EYSAE %" Mz} FE HEg °é7< 233, I AR olE Ald AT
A ggteomz Ao FA4A Ao it Alxe HA L Tdth HAZ wv s 18954

Haldoh Fo AAE FAsEH T =82 o, HUZIESG Zo] FAAE
T3 A i-ﬂ7»1]9] E43t 92 BHUlEges 058 o Rid S "t Jdrh 2= 99
T [46)8 Fadots FPAAME o] MA A E FE 4 (characteristic)”t 0% ¥ @A F
a3 itk 2 & 190834l L& Lehrbuch der Algebra A3V & vix|Ho g Z33le=t), o
; 71 AL EFol vk 27t o] AMeM EYe

ik 9—] Z1 A1 Lehrbuch der Algebral[47]¢] /‘1 Al AE BAFAY FREAR AL
__9__
2

ro] ulpEhe] el A dFE g
o7} LEE7tA] aE 2o)ja, £ F HE W29 Modern AlgebraZt &3 w7z 7}
T e8F g Hez zeaic}

w7 A= Ao FA4H At LI F tA ol ERUF AMEE FEolH =z
(Steinitz, 1871-1928)c]tt. 1 1894d B2t (Breslau) thatol A A 9] S W31 1897
vl ulE A Berlin)ol] Qe FEOR EEL(Charlotenburg) el A Ao s AlFslnm, 1 &
1010 BelEer$ oigel @yt 3, 1920858 £8 d7tx] Z(Kiel) digtolA 2o &
sdck 2 AL AR Eﬂ_]zé‘(Hensel, 1861—1941)9] p-Z A (p-adic field)e] o}#
[20)e] <43k Wola 191030l =#[44]8 Fdsted, MEAA T was led into this
general research especially by Hensel’s theory of algebraic numbers, whose starting
point is the field of p-adic numbers, a field which count neither as the field of functions
nor as the field of numbers in the usual sense of the word.”8t3 3HT}. &F HALF5H 9
MR AE Aoje A xHEFE MAstE Yk E IE “Whereas Weber's aim
was a general treatment of Galois theory, independent of the numerical meaning of the

clements, [or us it is the concept of field which represents the focus of interest. The
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aim of the present work is to advance an overview of all the possible types of fields
and to establish the basic elements of their interrelations.”2}3 o 2 ujuje] ZFo} o]
=g 9% AUy oyt Ao 2 AHE AANE dFsHdn sk = prime field
(FReAS Z/pZ (pt 24N AdE QT G Ao B4R Beio] Aol T

Be WAt 2 EE Ale d$4d 93 (algebraic closure)E 7Hd S B th whelbA
ilQ] AL B AEE 93t Ao g 8 H(cradle of modern algebra)o 2 3

e Aol wste] N 24 =QdEdh Ae d5Y BAFAY AHAAE By o F
LAFE AA2HGA AHEE gterg Ao Jide] EYEHE AL FASA gorEdx
b, 2y "ol EZ g3 A< (algebraic integer)?l QT E AN YiAle] A X
T AAel dayg dE e MFe = ded g gd-ddzEe %

=
918 T 1871l did A g, 54, B distd 28 JeE Ry #e
R 5t =

Al
7 et e g¥dnh 2 F 187739 23 =% [6ldA ddEE Fo43 2E,
G HAFAY REFZ A Udd {ag A SAY BEAFIE A2 Ordnungo 2 A ol3+4)
U} ol BE FAY o] Hu, ¥k 902 TE $8 A F(rational integer-thF & o A

2 Heel FEHE 2¥d5E ZE AV 34
o] thsled 28 Ag wh ©]F Ordnungelstz ET £ dejZe-ddEe Fe]2 1879
vigte] 3¢ JidS Ordnungl® =YETH £ Ordnunge S8 WHESE system DR

(@) The system D is a module generated by a finite collection of n numbers. The
same n numbers also generate the field of numbers which serve as reference
framework.

( 8 The system D is closed under multiplication.

( ) The number 1 belongs to the system D.

Wz o] Ao HE UFd $£AE =t el 19 Ordnungd] 38l 22 2=
Med Aol ® ZE FeAFE RO 187749 Aels b2 g 27 (o))
ol 4R ALE EF 9y giEojrt

1897 AW ZEE [22]d4 Agoz #& S)AQ Jgoz AHogrh ZF “Let 4, .

-+ be any collection of algebraic numbers, whose domain of rationalitv is a field k of

degree m, then the system of all integer functions of @,y --- with rational integer
cocfficients will be called ring of numbers, ring or integral domain.” ¥ 22 E = o] 7§y

of dHZE2] Ordnungel &3 = Zoleta AT AR wy, -, wn°l A ke 7] He)

- 33 -



513 Pz A9 ofoltd

W oolE A 23l AAEE &2 kM EE dH AgEe] JHoR "Ho SRR
o

& AbA e 83 A A(integral domain)& 7 AFEStE e Heolo

191339 Aol w3 [21]l4 AWl g ZZ-axiom of unrestricted and uniquely

determined division-< A€ s A2 Fo] AHeolxo] gt AL 9o AN ZaA

AL A3, 2= B2FAd BAQ] &

Be JtETez AYsta, & FEY Ao QA& FHez WA Aostu, AE
° 5t

.
QAo B3 BE, 344 2 &

y

&3 6] (Loewy, 1873-1935)% 191589 & %3t Grundlagen der Arithmetik[33]elfA =
so2 A, EXIA, SMBA 5 HA3l2, congruenced Gleichheit(=equality)= 4
ostm AT AT FL FAF(equivalence class)Z A3ttt o]E Fdto] FAA
obd AAZ Al AE]E AA 87 AFFGor 19 EFQ ZA;Ao] AL S Al A
ek AAz ZAALe o A Agsied® A o Fo] Bol L Ao=
oredA 9l 2H] ol oy A, A4t 13 congruenceE ZHAE AAE Ao H7
ANZsh 22 g% BAS gzt A HEAA} 2ok 23 £ AR, Fd o
ZREREOE AFTTo Fo AANA Bolun dart 3FYD dFE GFA s, =4

2

et

S sbestAl shud Bel 2458 g AFSA @ AZe TAAlth Aol A, 9
wel ANz e £goE o) FfAx, E WA p-d4, g-WFe FYA
srEAl6] 28 2R 2 AsA gk 191490 19 8

o

=
— p
#ated ol RolA T Ao e FYHor AHodm, &L A+ dY

Rs. Every regular element must be invertible with respect to multiplication in R.
Ro. For any two elements a, b of R there exists a regular element a.» such that ab

= @,pba and a second regular element B, such that ab=ba Bap.

w2} A regular element AA = AE o] F7] Wi FelAFl &
W« ged adln a2 9eEY Ordnung 39 f39f

9]
vl el o) e g- o] 32 dAFstedHE HAT JidelR i, E separable ring,
KN
=

simple ring®l N34 E38to frelolYz7} ol Ao 7524 ol ‘?11?3'}01‘: +3)
oltl, ©® 1916Wd 9 =% [18]dA &AA AlEEn e 2 A ¥izdA & ]0}"30
v, I 7}?'}3?}‘?_ FAFetn AH3] FEATF T %?9}‘3]'. 19214 77] 7\]1;_ o
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ofojtlgd & W43 AFY FY AA4E 3 (Unique Factorization Theorem)®l 5 Aol A
N ESR30=S

AQlFReel EA F 4tz 71¥ A (Fundamental Theorem of Arithmetic)
iz AEe =9 HE(Elements, Book VI-IX)oA olml tlFojxji QA|qk A3 Z=5&

(191l A& dehdd. 2e FdAFE @48t i3 Asd g s
el EAE o, 531 A (reciprocity law)oll didt ATE SHEA UlFH G
s FAE OFo 1832dd 12 A3E e ey ol A (law of

reciprocity for quadratic residues)& o|n] 179619 o] A, ol F $¢ [19]o] =&
AR 283n 5¥H3 Ao o ARxAE R A (law  of reciprocity for biquadratic
residues) & 1832xd ] &3gch Fury o] gk AAg &2 [36]& et ] A=
U} 1% 5= (Lagrange, 1736-1813), 24 (Euler, 1707-1783) S| 2lsle A1, 1798+
1= 2 (Legendre, 1752-1833)7F &%/ 7 X389 T8 S &tk 7t Zlil={a+hi ' a
heZ}g =Yt ol 7Iv2 AFe FEr. AR E 2 184419 otolAlfrER]]
(Eisenstein, 1823-1852)] ¢|&le] Zd 1 7h¢2 Ao adsEsiA et
o] FYe sM Fa% =R 240 U2 E AR A (cubic reciprocity law)-&
918te] a+bp (p'=1, p=1)9 FEle 2 WZsle] AFAe ol EReAE 4o
th okmulE 18270l o] EAE Hate} a+bV -39
AAE $letd, 52, 84, 123 Y& A S (cyclotomic integer)®] &1FEE ATFaAch p
A ARAFE F=1, 0712 BaFo dete Z[ fl=(ata O+ +a, 6 a, an -, ay
79 948 3¢9 Fo(Kummer, 1810-1893)= YEAF 2
O, p<23¥¢ W Fd 2AdsEafAdel st dhstsr p=239 Wt = F
b AEHEA] S-S 18440 WA TH30] weEtA 19 FEAHA A
A Huz o] FAE Aty st 184619 ideal prime numbereh
, 184730 o] & W EST{31] defe AR HS Fell A = ideal prime factorel W&

]

o
e
o
—
ot
o]

rO

rir
~
ol
o

12]dsta ol & o] 83te] yro] WP E g Zo] Ao grh “m divides n if and only
il every prime factor contained in m is also contained in n with at least the same
multiplicity.” © 71'd-& o] &3te] AR FY 2d-EHAHLUE THE + AT

A Es e 2RE Hetar 72e S wpor) A 1vpr) wrFHavis) 6l
bstth AMdH oz destal Rem £ AWM NE Rakleh aegM ¥ Fule 7Ax
MutH o g olsfstda ofo]r]dE mstA gl

cle]|Fe-dd g Ee] Zel# A 1058l o5 g5 o
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3l A Ag ZFAMS}AL, prime integer, relative prime integer®] /@& =3ttt &4 §A
T ZoA Fotolt] < (principal ideal) nZ 3 #o]l A2l domainol A Fofelt]jde] HAS
Mdstdet. & A 0o distd a9 wleER ojFX i( He tse THFIH

(a) If @ and B both belong to i( §), then both @+ 8 and ¢— B must also helong to
i 8).
(b) If B belongs to i( §) and x is any integer in the domain considered, then gx

must also belong to i( 8).

g EE 99 (a), (b)E HH3E JFE clolvdolet Ao tch

o] AL i(HW ol Fort ALE YR AFONA ideal factord] &dted Llo] Wol
AE AL IATE (a), WE ¥ “:.‘—3}741 At wepry Fort Ao wiex guzE e
ololt] A& F3dte] ol & UA "L

=2

sojAlsh BE F oot A, B Aeld] A
4ot wepA ofoltld Aole Wi ok EAlE A
&

NGz oEm okt Ade qud F8

°l5le] AolxlE congruenceE AZsta AT FASAT = F olo|td A, Bl thdt
o A{ B, A+B={a+b :aceA, beB}& ZzZ A, B9 lem, gcdZ AHstaAE o=
F9o 17} AAM(lattice)E A YsHA HE 77 9 1 2otold Y (prime ideal) & =
tho}o] €] ¥ (maximal ideal)Z 742]&1:} Az YYNEE olojdd Pyt Aololr]A o))
olti @B €Pold asPo)AY BeP, %
oltidol Setolt e domain®t 3 F 3t

2 Ho}l Frjolojtide] AN ¢ A

2

z o]

Aol Zofolvld A& —“30}9\3‘4 Is BE o
% tH(see Dedekind domain in [36]). &= 19| &2

- Y-S vlFe SR olEetd & ¢ de Aot ' o] EE o]&E
MelZ1E domaing] otolt]de] uigh 4 T A7t 4PTE Bk wetA Fo
o] Axrh &A3] ofeolr|de] AFeE AFgFH R S¥etA AYEUT 1 F, F ofolr]

2 2
{2 abk - ax €A, by €B)E A sl m, A7}

-

°l A, Bell tisled, A, B2l ¥ (product) ABZ

Bel i, F ASBol7] 9% HeaFEEAL A=BRY olojtd Rol #d3A AT
s o @A og vl Aot s Fo Hoo dAFE RATh &I
SR dHZIES] ofojr]d olEL A9 ofFy wE @A X3k 17t 1876 #
71 Z(Lipschitz, 1832-1906)e} Al 2l HA oA 19| ofejt]d o]&o FAAES H AT A2
M el A zRolelr AAY. FH=e FAZ 187639 Bulletin des sciences mathéma-
fiquesell 2] o] &% Bol® 23 RS 8% WolM 4 ME FES F335L ololA

18770 vz YLES E3da((4], [B). ddAz= HdAEAA o] & g oFite] +
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I,
[}

4o aT7aA g HuEE o]F wolEolx] gokth AAZ ofoltd o]EE A= U
1= 74 o] 209 St @438 x=HaHd. g ZU-vdAE Fe 5 R Rl 1879%_011
ZuE w, 2% ololt]d o2& HE AT A4 Lofolddd] diste] H& =t
“If a product of ideals (or of numbers) is divisible by a prime ideal P then at least one
of the factors is divisible by P.” 212l singular ideal(an ideal is called singular if it is
divisible by a single prime ideal)?] 7H'd-& =43, oS FHFA.

Every ideal that does not contain the number 1 is either a singular ideal or it may be
represented in a unique way as a product of singular ideals, which are, naturally,

relatively prime.

= 1871ddE $2 A3 Wi & A otoltyde AosAA W, 1879dAE e
% HE Ordnung®l Md& EYEIL o] Aol ofelrde APtk 28 K4 27
A A °e‘ AR

A%

AR 2Hsel s, 2 Hﬂ%*oﬂ 98 BHe
i+ oldlEl7] f1@ =T o)A, ofo

oYY AAE AT HAA o) w—e WA @k

18943¢] 3% g Z-buNE Zo2e B2 thA HHIEE ofolt]|d o|E&
NEA T A g o] M E olo|t]dRL} EE(=EAFAY FED)EN st of
ojt]d 3} 7o ]cm# gcdE RYstn olE0] BET & AHmodular lattice)7t B-& 1<

= AL
vl E REO Ordnung o] &3le ololtid e EEQ E5HEI AF, & EE4 Ordnungol
oz He] RE ALV HE AR EASIFoR ofojtd S EEQ| ol FHAIZA
c18) 1 finite module, = finitely generated module®] ascending chain condition(a.c.c.)&
23S Bt £ ololtid e chaing AZEA, i3 Ay @& olFx, U4 A

=
+8 Asz gt e 22 A By 459 wRo

ool 4 HHlzES] ofolr)Ael
xol JAnc Pwe 93¢ %

A Th([7], [8), [9], [10], [111). 18944 &¥ Zolx 9 7idste A&, ZE ofolr]
Qo] AxRE Mdststed zE AR, o] A M-S =Y Frhsee [50D).

AR

HuzEe sloltld, =%
o) AT A

o o WAE Fakel ¢ &
3 )

VI sl W, ZRHUs

< deddr Z e dA xehth
L o2 YEeld AL e T2 Alol
o1}, 1893y w¥ 7} 19 Lehrbuch der Algebra® #=s}7l
v g3 Zo] Wyl A FolE FATH

nj
)
lul
to,

“Your announcement of a work on algebra makes me very happy ---. Hopefully vou
will follow Dedekind’s way, yet you avoid the highly abstract approach that he so

- 37 -



T8} 3 FEoA 9] ofo]r]d

eagerly pursues now. His newest edition (of the Vorlesungen) contains so many
beauty ideas --- but his permutations are too flimsy, and it is indeed unnecessary to
push the abstraction so far. I am therefore satisfied, that you write the Algebra and

not our venerable friend and master, who has also once considered that plan.”

a0 A S A G2 2RRASAA Bl EARAD 20 Adste] wE T
94 wge] Yete] WA 5L AW AL Edol Gk 1 F YW=E ge

TEe] d7[22]F Tt HUZES Ads HEE dHo] d.

m
lo

=l o] o}wz]Q] T2 E¥(Max Noether, 1844-1921)2] A &p¢l 2} A7 (Lasker, 1868-
1941)¢} 9 =9 8% vl E2(Macaulay, 1862-1937)% ©34 9] primary ololt]d 2 o]
wafoll ek AEE zZhz 19069, 1913 SR TH(32], [34]). A A<t chataigle] o}
olt]d o] &2 HE 9 FAUdFT}

3. dE s ofolf Yl

= €] (Emmy Noether)& 18823 3¥ 234 54 o &% A (Erlangen)ol A ®jojv} =
T2 W&E Wit 19 #4L A, 9o, B, 59, F& F dsd oy
o]8t WA Hl3 Ao} 19008 g IAF wotot Ayzbo] upyoja 8
st7]12 AAsta 19 oA ZF ugE Y AEFA distilA Fulste 19033 ekt
NEo gAsta, AYA gigez 7hA 1903-1904dd] AX 3§ gl &
(Blumenthal, 1872-1944), ¥Wl2&, Z&<A(Klein, 1849-1925), WlmEZ A9 7ol &
19043 &% digte] fdatsty 190739 2 (Gordan, 1837-1917)2] A% o}l urA}&)
g werh 2 F 19 oA E £ ATsitrt 191596 W2 ES FEile xHo
oA digte g gtk gAolEke ol FE, oA ZE £ dE
F =Aol vk 19166 M E 7t h%ﬂoﬂ e =E& WH3}
(Einstein, 1879-1955)¢] €@HIZE A = Z¥9 %8S W2 o8
accol tig A3E YHESFMFE[4l] 2= ofoltd ol dgo F

ol gtot, R JdE Ft a2v B dE wHEZ AR ol shA(Hasse, 1898-1979), B2}
$-o}(Brauer, 1901-1977), ZE, <L¥A== Z(Alexandroff, 1896-1985), A}&] 2 7](Zariski,
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pupils."€}31 A8}, HE e AARZE 73 (Deuring, 1907-1984), 3] " (Fitting, 1906-1938),
JEl(Grell,  1903-1974), Hli?](Levitzki 1904-1956), £t (Shoda, 1902-1977), 4
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integer numbers and of the ideals in algebraic number fields into ideals of arbitrary

integral domains and domains of general rings.”
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el = 71 T8 A2 olojr]de] Eale AAZ v ow AR %
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reeol elate] o Fof g B HFy Hee 2 GAAE FREA L 23 oA &
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s ary Z, gWzEY a7t 53 05 A4 FNH, F84 242 FHYsto)
AaAD, AuE fRdrdg BHEsE U5d AAZYH EAS 4283 doh =

faci!
=2
=
o

% [3714A ¥ 8= v)7hs AlE st [41]04 olm] FHF A v 7h8 sk
*1 ofoltj Ao} & FAAL &R AFASNEA Aoz WA EE(module over
a ring) € Aol A7A g9 si3kge] glo] REe #ilE ATFIHA HEE °H°]
1g HA ZsiA AA&A Ha, 53] B3 dFo] Fo HEAA9
a d44Ao) vEPES AAEI, Wy og A([38], [39]. [40DE A
Aol 71ef g},

192611 HE e Bl FAE [B7dARYG o A S %A FHd =&
Zeth 2 AF 7 dd0E domainolgtil REE
tl, ¥ 7B chain condition®] #3 Aolxm Al 7w Feol #e AojojA 1935
o|T] Y &9 1\1 = ol & “multiplicative theory of ideals”2tx 3 THZ29]. ololr]d ¢
5ﬂopwpw11]qﬁ}mggi$auh;%%%ﬁﬁ%ﬁﬂ
1S 87 Ao ZAFA Fo] F4AQ Aele Folz EAT 4
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=
A A3} congruence® 7HAl & @i}-‘?—i AHolstr}, wE o MHdy
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=
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= 498
S A& A FL ol FEA AW HEH BHoRE o

, 4 &, =
congruence’t #e| TEE #3lvd FL 4L It E A Fo E AuFE FEd
58 A 2] (isomorphism theorem)& 43 o2 thF At ol o)n 7, Fd thste] oelA
ARARE, 2 doje] daAdA dRTE B HEe o A FHEARH 2o
A= ATRE Fote] Ho] T2 P ojojrde] TRE Ba: Yk E o] kRN HET
2](axiom of choice)® A 2 Y2 (well-ordering principle)& AF£3}31, Jordan-Holder 7)<

o g9 AFE UFH FE 7S JHAE ddEe WU ks

WZES] invariants$t A FEL AT, @7 vigele] AT FEI 7}77}"4"1
1 AHAHRA B 717 vE Bojd S gl dHZES o230 g WAOR wel
A ATE Agol® HEZE AuZES o A2 2 Ao o & dutsel o 29 ¥
]2l B3 Aok HHZETL o Zdolvt Fel Bel side vxske EaA e ol
Nkl & G, HEE ¢ AL o doprt ol oo AgEE & vEn
Fhel F32< e o2 duzEd Ade FAsAT e BE3F Ze] FEdA
AR P2 A JIAbele BA A st et

“In mathematics, as in knowledge of the world, both aspects are equally valuable; the
accumulation of facts and concrete constructions and the establishment of general

principles which overcome the isolation of each fact and bring the factual knowledge
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to a new stage of axiomatic understanding.”

WEZ} ofoltid olBolM ALES D Qe WWES = I ANE Fale] BE FuAEo)
BFE FoT YFte gy TR AT YFoR AT ¢ AU

4. A&

20471 #39 b 2 BREe 8 FERAOR HTsE A, o= 194715 204
Aol AHA ZFo} JBORIH RAPHE H2e PEBY £ ol B 3 4 =
of 247 Adel £, E0}(Cantor, 1845-1918), UHE Fof oJste] AAn= AFe
5 o] ool elYs, WMZE Sl Sishe] Fels, YU olFolxw, HATo
2 od FER AR 2245 B AARY Q95 NFPos oot te
Fotel BoFME ola) kA AR Qe tsE BoklA o wirez Anhzu)
i Fa® A8e @ ofolfY o] EBL 1870dto] HHUES EUF F 500 de] ALA
FEH AFe 9% £ QA A} ol GAHLR 1 FA saxse] BAUL 2u
oz okl mebd WHE, euE Add =9l ZRHEZ 7 s3] ARA =Y
b AEIES o) F99 g4l 19 st Y4HA fens a9 §rHe
AN e 9X RHGAW, MHE AYFERAE el ARapEde oegol w
AAR el Fol P4 BE £RAEN S4B o] ATaE BAYE P4 A%
Fastel e e 2 4¥e HAUT. S BH AT AW Tx UEE o
A7, 79 243 #8449 SHE v 248 AA7 e naEo.
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